Activity of tryptophan hydroxylase in brain of hereditary predisposed to catalepsy rats.
The activity of the rate-limiting enzyme of serotonin biosynthesis, tryptophan hydroxylase (TPH), was studied in the brain of rats bred for 20 generations for predisposition to catalepsy (an excessive freezing). Increased TPH activity was found in the striatum but not in the hippocampus and midbrain of cataleptic rats compared with Wistar ones. Km for the enzyme from the striatum of cataleptics was twice as low as that in control rats, although no difference in their Vmax was found. The increase in TPH activity in the striatum of cataleptics was nonadditive with its activation induced by incubation in vitro of the enzyme under phosphorylating conditions and could be completely reversed with alkaline phosphatase. An administration of p-chlorophenylalanine, an irreversible inhibitor of TPH, decreased the duration of freezing in cataleptic rats. These findings indicate that hereditary predisposition to catalepsy is associated with increased TPH activity in the striatum due to local phosphorylation of the enzyme and suggest an essential role of the activation of striatal TPH in genetic predisposition to catalepsy.